In vivo inhibition of N-nitrosodimethylamine metabolism by 4-methylpyrazole: a model for endogenous nitrosation.
The endogenous formation of N-nitrosodimethylamine (NDMA) was investigated in the ferret by inhibiting metabolism and monitoring urinary NDMA levels. The addition of 1.0 mg/ml of 4-methylpyrazole (4-MP) to the drinking water was sufficient to allow a 13% urinary recovery of a 4.0 nmol oral dose of NDMA to be made in 24 h. Without 4-MP, no NDMA could be detected in urine. There was no detectable urinary NDMA when dimethylamine (DMA) alone was given but when as little as 5 mumol of nitrite and 0.75 mmol of DMA were given, the urine contained approximately 0.3 nmol NDMA/day. Nitrite doses of 0-100 mumol along with 0.75 mmol of DMA resulted in a dose-dependent excretion of less than 0.1-2.5 nmol NDMA/day. When 10 mumol of aminopyrine was substituted for DMA and 40 mumol of nitrite given, the excretion of NDMA was 10 nmol day. Administration of ascorbic acid inhibited NDMA excretion and thiocyanate increased NDMA formation. Consumption of foods containing trace amounts of NDMA resulted in the excretion of NDMA but in most cases at levels that were lower than those ingested in the food. These data suggest that mumol amounts of nitrite can result in the endogenous formation of nmol amounts of NDMA in the acidic environment of the stomach. It also suggests that short-term ingestion of 4-MP might be an approach to studying the possible endogenous formation of NDMA in humans.